Labeling of Poly(lactide-co-glycolide) Hydroxyl Groups with Naphthyl Isocyanate:
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Introduction ” Table 1. PLGAs used 1n the study with calculated uM/g
Poly(lactide-co-glycolide), commonly 190 ° hydroxyl content, LA:GA ratio (HNMR), napthyl
known as poly(lactic-co-glycolic acid) < . ::' conjugation (mM NPI/Mole LA+GA, HNMR), and
(PLGA), used 1n drug-delivery systems, can = 547 6x 43016 ) o’ number average molecular weight before and after NPI
be manufactured 1n a variety of molecular f& Eﬂ R*=0.9425 ' o reaction. Molecular weights were measured using GPC
structures, including linear and star-shaped g 60 with external standards (GPC-ES).
polymers, by controlling the type of S 40 . Nh (CPC.
polymerization initiator. Since star-shaped S 5 ee Dgrsn)(g)l::}_- ES) (Post
polymers have a higher number of hydroxyl T .;, ° .7 FLGA (lot) Reaction ”e‘]'vcl’,’;’)”(:;:’h
endcaps per molecular weight unit, a 0P 5% 10% 15% 20% 25% 30% 35% change)
potential method for analyzing molecular = UV Absorbance Area Ratio (290 nm / 200 nm) (%). , 4()?21)5%1_ A 100:0 92 8.4 14,011 (1_11’59&1)
structure 1s to conjugate a dye label to the T 25 083
: . 77:23 20 2.4 50,977 -
hydroxyl endcap to increase the polymers Figure 1. GPC-UV/Vis determination of NPI- 1802(;1;131-A (113 z ;9)
UV absorbance in respect to the number of conjugation relationship to micromolar hydroxyl units 23081ITMT-A P! 2 37 23,576 (-51%)
hydroxyls available for attachment. PIL.GA APOT5 54,529
per gram . lr0cFasA 8513 3 13 123,622 56%)
AP083 20,169
Methods 120 190327FAJ-A 1 2! 28 46,062 (-57%)
. AP092 14,895
The micromolar (MM) content of - 160 o 2 181029NDR-A 100:0 165 15.6 18,128 (-18%)
. =T
hydroxyl group per gram of a series of G 10 e 23()?21;2}{2;1 L ssas o8 0.0 10,709 (235236)
polymer standards with known molecular 120 yTOSTe S T o ® i,i--"' prrg 1< s6
weight and branching degree [1] was 1 P 191003RAI-B >0 e )2 03,494 (-33%)
calculated by multiplying the branching z % %, AP229 55.45 7 57 41.560 30,248
number by 1 gram divided by the number = % : 230228RAL-A (27%)
: S 40 » AP229 28,247
average molecular weight (moles polymer 5 | # [9062SRALA 2% o 83 Sl (-36%)
. . . T 20
in 1g) and multiplying by 10°. The polymers e AP233 5545 . ) e 48 077 24,560 (-
WCTC reaCted Wlth napthyl iSOC}’anate (NPI) 0 9 4 5 g 10 12 14 16 18 18012}());1;2B—A 344491(;/(’)7)(
1n dichloromethane for 16 - 24 hours at 37 NPIConjugation (mmol / mol of monomers) 190710R AL A 54:46 110 8.5 45,324 2’4%) )
°C 1n the presence of stannous octanoate AP237 s 6 - 47 536 31,411 (-
talyst. tl ifi filtrati : S T LEDYLTL T | | | 34%)
Catdlys .Sgbs.equen y purified by filtration Figure 2. HNMR determination of NPI-conjugation AP241 18,579 (-
and precipitation, these polymers were Intionchi , Lar hvdroxv] uni [SOTI19FAJ.A 1025 89 10.8 45,080 59%)
analyzed by Gel Permeation relationship to micromolar hydroxyl units per gram APO4) O
, , PLGA. leoapara 1327 104 10.3 57,568 52,100 (-9%)
Chromatography (GPC) with an Ultraviolet s 20787 (
(UV) detector 1n acetonitrile to monitor Y0T13RALE 248 149 10.3 26,926 23%) _
absorbance changes at th.e dye wavelength. Conclusion 2306(13;3((3)](;}) by 5149 o 10 0084 6485 (-29%)
Polymers were characterized by proton Dozens of hydroxyl-dye conjugation reactions CB002 51 40 04 0.5 D
nuclear magnetic resonance (HNMR) and . . 210817CBP-161 > ' 384 (-13%)
. . were explored using a variety of dyes. Among SETE
GPC to confirm reaction and characterize , 7426 126 15.0 7967 5 883 (-26%
230122CBP-6 883 (-26%)
changes in molecular weight. them, NPI showed the greatest promise for : |
quantitative determination of hydroxyl content in 210616CBP-673 - 78 > 28,321 1>,089(-47%)
Results PLGA. Unlike carboxylic acid conjugation, which [1] Hadar, Justin, et al. "Method matters: Development of
The GPC-UV chromatograms were used to | can be achieved under gentle conditions [2], the characterization techniques for branched and glucose-
calculate the percent al‘fa of the ';bsorbl"ince weak hydroxyl nucleophile requires a more robust f{()llyaacggg'gégcféielg Zlymers‘ Journal of Controlled
. . L. elease : 484-494.
at 290 nm (NPI dye) relative to the pea set of reaction conditions. These conditions, |
area of the absorbance at 200 nm (overall h - also lend themsel (o side reaction [2] Garner, John, et al. "A New Analytical Method for
content), both absorbance values corrected OWEVEL, al50 .e . CISCIVES 10 510 TCACLIONS Quantifying Acid-End-Cap PLGA in Sub-Milligram
to subtract the contributions of dye and such as potential lysis of the PLGA molecule [3]. - quantities." Molecular Pharmaceutics 22.1 (2024): 446-458.
polymer to the.other absorbance value. A These ﬁ.ndm.g.s highlight a challenge Whlch l1imats 3] Rekker, R. F., and W, Th. Nauta. "The reaction of
strong correlation between the calculated the applicability ot dye-endcap labelling towards hydroxy-esters and amino-esters with isocyanates." Recueil
uM/g hydroxyl content a.nd the NP1 dye determination of star-PLGA presence which des Travaux Chimiques des Pays-Bas 83.10 (1964): 1039-
content was observed (Figure 1). The o coqgitates alternative, GPC-4D techniques. 1046.
relationship of increased NPI conjugation in
response to hydroxyl content was also | Acknowledgements
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this, a strong reduction in molecular weight . INAIYVUCS| L .
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reaction was observed (Table 1) g ‘ A ' A L ..
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